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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on 22 June 
2006 has been entered. 

Response to Amendment 
Response to Arguments 

2. Applicant's arguments, see page 3, line 20 to page 6, line 13, filed 22 June 2006, 
with respect to the rejection(s) of claim(s) 1-5, 7-1 1 , 17-19, 24, 25, 29, 30, 32-35, 49-54, 
56-58, 63-68, 72, 77, 78, 87, 102-105, 107, 124-133, 138-149, 177-180, 184-190, 192, 
194, 195 and 195 under 35 USC 102 have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made under 35 USC 1 03 in view of the Vicard et al. 
reference. While the Examiner agrees with Applicants that Goforth et al. does not teach 
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the acoustic field being modulated according to different frequency and amplitude 
modulation ranges, Vicard et al. does disclose such a limitation. Specifically, Vicard et 
al. teaches a plurality of acoustic generators, wherein the output of each generator has 
a varying frequency and amplitude. See col. 4, line 17 to col. 6, line 67. Since the 
acoustic generators each provide a modulated frequency and amplitude output, the 
reference is seen as teaching the newly added limitation. 

3. Applicant's arguments filed 22 June 2006 regarding the obviousness rejections 
have been fully considered but they are not persuasive. Specifically, as noted above, 
the arguments are not persuasive since the Vicard et al. reference teaches the acoustic 
field being modulated according to different frequency and amplitude modulation 
ranges. 

Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claims 1-11, 17-19, 24, 25, 29, 30, 32-35, 37-48, 1 50-1 80, 1 84-1 90, 1 92 and 
195-197 are rejected under 35 U.S.C. 103(a) as being unpatentable over Goforth et al. 
in view of Vicard etal. 
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With regard to claims 1, 177, 178, 190 and 195, Goforth et al. discloses an 
apparatus for removing constituent from a fluid stream comprising a duct (68,70,74) 
having a fluid passageway to receive a fluid stream having constituent, a manifold 
system (horn 16 and isolator 32) coupled to the duct such that the manifold system 
communicates with the fluid passageway, a collection device (lower portion of 70) 
coupled to the duct, the collection device in communication with the fluid passageway to 
filter the fluid stream, a sorbent injector (86) to inject a sorbent in the fluid passageway 
of the duct, wherein the injection of the sorbent is upstream of the collection device, and 
an acoustic generator (72 and siren 14) coupled to the manifold system and operable to 
generate an acoustic field in the fluid passageway of the duct to promote sorption of at 
least of the constituent for collection by the collection device, wherein the acoustic field 
has a frequency of sound determined to increase acoustical stimulation determined by 
trial-and-error by observing the transfer of the constituent towards the sorbent over 
several frequencies and selecting the frequency that provides the greatest transfer of 
the sorbent (see col. 7, lines 22-64) in Figs. 1-7 and col. 3, line 28 to col. 17, line 7. 

Goforth et al. does not teach the acoustic field being modulated according to 
different frequency and amplitude modulation ranges. 

Vicard et al. discloses a similar apparatus comprising a plurality of acoustic 
generators, wherein the output of each generator has a varying frequency and 
amplitude such that the acoustic field is modulated according to different frequency and 
amplitude modulation ranges in col. 4, line 17 to col. 6, line 67. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the frequency and amplitude modulation of Vicard et 
al. into the apparatus of Goforth et al. to allow the operation of the apparatus to be 
continually optimized, as suggested by Vicard et al. in col. 4, lines 17-27 

With regard to claim 2, Goforth et al. discloses the acoustic generator being an 
array of sound sources mounted along the duct to produce a plurality of acoustic fields 
in the fluid passageway in col. 6, lines 13-67. 

With regard to claims 3, 4, 179 and 184-189, Goforth et al. discloses the acoustic 
field having a peak sound pressure level references to 20 microPascals of 168 dB and a 
frequency of 500 Hz in col. 7, lines 23-42. 

With regard to claims 5 and 7, Goforth et al. discloses the acoustic field having a 
periodic sinusoidal waveform in col. 5, line 55 to col. 6, line 12. 

With regard to claims 6, 42-46, 55, 137 and 150-176, Goforth et al. discloses 
each of the acoustic generators being adapted to generate an acoustic field that is 
frequency and amplitude modulable unique relative to each of the other plurality of 
acoustic generators but does not disclose the acoustic field being having a modulated 
waveform or each of the plurality of acoustic generators being adapted to generate a 
modulated acoustic field in the duct. 
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Vicard et al. teaches a similar apparatus using a frequency and amplitude 
modulated acoustic field in Figs. 1-5 and col. 4, line 17 to col. 6, line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the frequency and amplitude modulation of Vicard et 
al. into the apparatus of Goforth et al. to allow the operation of the apparatus to be 
continually optimized, as suggested by Vicard et al. in col. 4, lines 17-27. 

With regard to claims 8, 17, 30 and 35, Goforth et al. discloses the fluid stream 
being a combustion exhaust gas from a coal fired power plant and at least a portion of 
the constituent being vapor and fly ash in col. 3, lines 1 1-37. 

With regard to claims 9-11, 18 and 1 9, Goforth et al. discloses the sorbent being 
powdered or granular in col. 10, lines 1-26 and col. 12, lines 1 1-28. At least a portion of 
the constituent comprises oxidized and elemental mercury since the exhaust stream is 
an exhaust gas from a coal fired power plant. 

With regard to claim 24, Goforth et al. discloses the apparatus comprising a 
hopper (bottom portion of 70) operatively positioned to accumulate at least a portion of 
the constituent removed from the fluid stream in Fig. 7. 

With regard to claim 25, Goforth et al. discloses the collection device being a 
filter in col. 10, lines 1-12. 
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With regard to claim 29, Goforth et al. discloses the collection device being a 
gravitational settling chamber (70) in Figs. 1-7 and col. 3, line 28 to col. 17, line 7. 

With regard to claims 32-34, Goforth et al. teaches the acoustic field being 
frequency and amplitude modulable since the reference teaches optimizing the 
frequency and amplitude in col. 7, lines 22-64. 

With regard to claims 37-41, Goforth et al. does not explicitly disclose the power 
plant being fired by the recited fuels. However, the fuels recited in claims 37-41 are well 
known in the art for firing power plants. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the prior art fuels into the apparatus of Goforth et al. 
to allow the power plant to operate on the most economical or convenient fuel. 

With regard to claims 47, 48 and 196, Goforth et al. does not disclose the 
apparatus comprising an emission analyzer operable to receive information concerning 
the fluid stream. 

Vicard et al. teaches a similar apparatus comprising an emission analyzer 
(control system 40) operable to receive information concerning the fluid stream, wherein 
a frequency of the sound field is selected based upon information received from the 
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emissions analyzer concerning the fluid stream in Figs. 1-5 and col. 5, line 29 to col. 6, 
line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the emission analyzer of Vicard et al. into the 
apparatus of Goforth et al. to allow the frequency and amplitude to be optimized in 
response to the operation of the apparatus, as suggested by Vicard et al. in col. 4, lines 
17-27 and col. 5, lines 50-64. 

With regard to claim 80, Goforth et al. does not disclose the determining the 
frequency by applying a model based upon parameters of the fluid stream. 

Vicard et al. teaches a similar method wherein the frequency of an acoustic field 
is determined by applying a model based upon parameters of the fluid stream (control 
system 40) in Figs. 1-5 and col. 5, line 29 to col. 6, line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the model of Vicard et al. into the method of Goforth 
et al. to eliminate the trail and error approach of Goforth, as suggested by Vicard et al. 
in col. 4, lines 17-27 and col. 5, lines 50-64. 

With regard to claim 180, Goforth et al. discloses the manifold system including a 
main chamber (lower portion of 16) in communication with the fluid passageway of the 
duct and at least a first channel (upper portion of 16) in communication with the main 
chamber in communication with the main chamber in Fig. 1 . 
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With regard to claim 192, Goforth et al. discloses the substance having a reacting 
surface and the collection device are part of a catalytic converter (88) in Fig. 7 and col. 
15, lines 34-41. 

With regard to claim 197, Goforth et al. teaches determining a frequency of the 
acoustic field to apply to the fluid stream by trial-and-error by observing the transfer of 
the constituent towards the sorbent over several frequencies and selecting the 
frequency that provides the greatest transfer of the sorbent in col. 7, lines 22-64. 

6. Claims 49-58, 63-68, 72, 77, 78, 80, 81, 102-105, 107 and 124-149 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Goforth et al. in view of Vicard et al. 

With regard to claims 49, 50, 102-105, 124-133, 138, 139, 143-145 and 147-149 
Goforth et al. discloses a method for removing constituent from a fluid stream by 
enhancing mass transfer from a dilute vapor towards the surface of a sorbent 
comprising providing a fluid stream having a dilute vapor, injecting a sorbent (injector 
86) in the fluid stream, the fluid stream having constituent, and applying a modulable 
(adjustable) acoustic field (generators 72) in the fluid stream to promote sorption of at 
least some of the constituent, providing a collection device (lower portion of 70) in 
communication with the fluid stream, the collection device being downstream relative to 
a point where the sorbent is injected into the fluid stream, wherein the acoustic field has 
a frequency of sound determined to increase acoustical stimulation determined by trial- 
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and-error by observing the transfer of the constituent towards the sorbent over several 
frequencies and selecting the frequency that provides the greatest transfer of the 
sorbent (see col. 7, lines 22-64) in Figs. 1-7 and col. 3, line 28 to col. 17, line 7. 

Goforth et al. does not teach the acoustic field being modulated according to 
different frequency and amplitude modulation ranges. 

Vicard et al. discloses a similar method comprising a plurality of acoustic 
generators, wherein the output of each generator has a varying frequency and 
amplitude such that the acoustic field is modulated according to different frequency and 
amplitude modulation ranges in col. 4, line 17 to col. 6, line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the frequency and amplitude modulation of Vicard et 
al. into the method of Goforth et al. to allow the operation of the apparatus to be 
continually optimized, as suggested by Vicard et al. in col. 4, lines 17-27 

With regard to claims 51, 107 and 137 Goforth et al. discloses the step of 
applying an acoustic field including providing an array of sound sources mounted along 
the duct to produce a plurality of acoustic fields in the fluid passageway of the duct in 
col. 6, lines 13-67. 

With regard to claims 52, 53 and 140-142, Goforth et al. discloses the acoustic 
field having a peak sound pressure level references to 20 microPascals of 168 dB and a 
frequency of 500 Hz in col. 7, lines 23-42. 
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With regard to claims 54 and 56, Goforth et al. discloses the acoustic field having 
a periodic sinusoidal waveform in col. 5, line 55 to col. 6, line 12. 

With regard to claims 57, 58, 63-65, 77 and 146, Goforth et al. discloses the fluid 
stream being a combustion exhaust gas from a coal fired power plant, at least a portion 
of the constituent being vapor, fly ash and mercury, and the sorbent being powdered or 
granular in col. 3, lines 11-37, col. 10, lines 1-26 and col. 12, lines 11-28. At least a 
portion of the constituent comprises mercury since the exhaust stream is an exhaust 
gas from a coal fired power plant. 

With regard to claim 66, Goforth et al. discloses providing a hopper (bottom 
portion of 70) operatively positioned to accumulate at least a portion of the constituent 
removed from the fluid stream in Fig. 7. 

With regard to claims 67 and 68, Goforth et al. discloses filtering the fluid stream 
with a collection device comprising a filter in col. 10, lines 1-12. 

With regard to claim 72, Goforth et al. discloses the collection device being a 
gravitational settling chamber (70) in Figs. 1-7 and col. 3, line 28 to col. 17, line 7. 
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With regard to claims 78 and 81 , Goforth et al. teaches determining a frequency 
of the acoustic field to apply to the fluid stream by trial-and-error by observing the 
transfer of the constituent towards the sorbent over several frequencies and selecting 
the frequency that provides the greatest transfer of the sorbent in col. 7, lines 22-64. 

With regard to claims 134-136, Goforth et al. does not disclose the specific cross- 
sectional shape of the duct. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the duct as having one of the recited cross-sectional 
shapes to provide a duct having an optimum shape for installation in a specific area. 

7. Claims 1 -8, 1 3-1 5, 1 7, 1 9-23, 25, 26, 30, 32-35, 37-48, 82-88, 90-97, 101,1 90, 
194 and 195 are rejected under 35 U.S.C. 103(a) as being unpatentable over Eng et al. 
in view of Vi card etal. 

With regard to claims 1, 25, 47, 48, 82, 90, 190, 194 and 195 Eng et al. discloses 
an apparatus for removing constituent from a fluid stream comprising a spray scrubber 
tower defining a duct (10) having a chamber defining a fluid passageway (16) to receive 
a fluid stream having constituent, a collection device comprising a filter (300) coupled to 
the duct, the collection device in communication with the fluid passageway to filter the 
fluid stream, a liquid sorbent injector (water sprayer 104) coupled to the scrubber tower 
to inject a liquid sorbent in the fluid passageway of the duct of the scrubber tower, 
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wherein the injection of the sorbent is upstream of the collection device, and an acoustic 
generator (102) to generate an acoustic field in the fluid passageway of the duct to 
promote sorption of at least of the constituent for collection by the collection device and 
to promote a chemical reaction between the liquid and at least some of the constituent 
in Fig. 1 and col. 4, line 69 to col. 10, line 31 . 

Eng et al. does not disclose the acoustic field having a frequency of sound 
determined to increase the acoustic stimulation or the apparatus comprising an 
emission analyzer operable to receive information concerning the fluid stream or the 
acoustic field being modulated according to different frequency and amplitude 
modulation ranges. 

Vicard et al. teaches a similar apparatus comprising an emission analyzer 
(control system 40) operable to receive information concerning the fluid stream, wherein 
a frequency of the sound field is selected based upon information received from the 
emissions analyzer concerning the fluid stream, wherein the output of each acoustic 
generator has a varying frequency and amplitude such that the acoustic field is 
modulated according to different frequency and amplitude modulation ranges in Figs. 1- 
5 and col. 4, line 17 to col. 6, line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the emission analyzer and frequency and amplitude 
modulation of Vicard et al. into the apparatus of Eng et al. to allow the frequency and 
amplitude to be continuously optimized in response to the operation of the apparatus, 
as suggested by Vicard et al. in col. 4, lines 17-27 and col. 5, lines 50-64. 



Application/Control Number: 10/700,904 



Art Unit: 1724 



Page 14 



With regard to claims 2, 4, 31-35, 42-44 and 97, Eng et al. discloses the acoustic 
generator being defined as an array of sound sources mounted along the duct to 
produce a plurality of acoustic fields in the fluid passageway of the duct, wherein each 
of the plurality of acoustic generators is adapted to generate a frequency modulated 
acoustic field unique relative to each of the other plurality of acoustic generators, 
wherein the acoustic field is amplitude modulable and has a frequency of 10 kHz in Fig. 
1 and col. 9, lines 48-57. 

With regard to claim 3, Eng et al. discloses the acoustic field having a frequency 
modulated sinusoidal periodic waveform, a frequency of 10kHz, and a peak sound 
pressure referenced to 20 microPascals of greater than 1 10 dB in col. 9, lines 54-57. 
Since the prior art range of peak sound pressure is seen as overlapping the claimed 
range, a prima facie case of obviousness exists which must be overcome through a 
showing of unexpected or unobvious results. 

With regard to claims 5-8, 17, 30 and 83-85, Eng et al. discloses the acoustic 
field being defined as a frequency modulated sinusoidal periodic waveform, the fluid 
stream being a gas exhaust stream, and at least a portion of the constituent being vapor 
(sulfur oxides and nitrogen oxides from the combustion process) and fly ash in col. 1 , 
lines 24-29 and col. 7, lines 4-53. 
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With regard to claim 15, Eng et al. discloses the apparatus further comprising a 
second collection device (reservoir 28) upstream of the sorbent injector in Fig. 1 and 
col. 5, lines 7-21. 

With regard to claim 20, Eng et al. discloses the apparatus comprising a second 
acoustic generator (34) adapted to generate a frequency modulated acoustic field in the 
fluid passageway of the duct upstream of the sorbent injector to promote agglomeration 
of at least a portion of the constituent in the fluid stream in Fig. 1 and col. 5, lines 27-72. 

With regard to claims 21 , 22 and 26, Eng et al. discloses the collection device 
being an electrostatic precipitator (306), wherein the apparatus further comprises a 
second collection device (the second grid 308) coupled downstream of a point of 
application of the frequency modulated acoustic field, the collection device and second 
collection device being in communication with the fluid passageway to promote removal 
of the agglomerated constituent in Fig. 1 and col. 9, line 68 to col. 10, line 31 . 

With regard to claims 13, 14 and 91-96 Eng et al. discloses at least a portion of 
the constituent being an oxide of sulfur and an oxide of nitrogen, wherein the sorbent is 
water in col. 1 , lines 24-29 and col. 5, lines 1-21 . 

Eng et al. does not disclose the sorbent being a limestone slurry. 

Vicard et al. discloses a similar apparatus using a limestone slurry (lime milk) as 
a sorbent in Figs. 1-5 and col. 5, lines 29-58. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the limestone of Vicard et al. into the water sorbent 
of Eng et al. to enhance the adsorption efficiency of sulfur oxides, as is well known in 
the art. 

With regard to claims 23, 45, 46, 76, 137 and 150-153 Eng et al. discloses each 
of the acoustic generators being adapted to generate an acoustic field that is frequency 
and amplitude modulable unique relative to each of the other plurality of acoustic 
generators but does not disclose the acoustic being having an amplitude modulated 
waveform or each of the plurality of acoustic generators being adapted to generate an 
amplitude modulated acoustic field in the duct. 

Vicard et al. teaches a similar apparatus using a frequency and amplitude 
modulated acoustic field in Figs. 1-5 and col. 4, line 17 to col. 6, line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the amplitude modulation of Vicard et al. into the 
apparatus and method of Eng et al. to allow the operation of the apparatus to be 
continually optimized, as suggested by Vicard et al. in col. 4, lines 17-27. 

With regard to claims 47 and 48, Eng et al. does not disclose the apparatus 
comprising an emission analyzer operable to receive information concerning the fluid 
stream. 
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Vicard et al. teaches a similar apparatus comprising an emission analyzer 
(control system 40) operable to receive information concerning the fluid stream, wherein 
a frequency of the sound field is selected based upon information received from the 
emissions analyzer concerning the fluid stream in Figs. 1-5 and col. 5, line 29 to col. 6, 
line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the emission analyzer of Vicard et al. into the 
apparatus of Eng et al. to allow the frequency and amplitude to be optimized in 
response to the operation of the apparatus, as suggested by Vicard et al. in col. 4, lines 
17-27 and col. 5, lines 50-64. 

With regard to claims 19, 37-41, 86-88, 101 and 110-115, Eng et al. does not 
explicitly disclose the power plant being fired by the recited fuels. However, the fuels 
recited in claims 19 and 37-41 are well known in the art for firing power plants. 
Additionally, the constituent will include elemental and oxidized mercury when coal is 
used to fire the power plant. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the prior art fuels into the apparatus of Eng et al. to 
allow the power plant to operate on the most economical or convenient fuel. 
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8. Claims 49-57, 60-63, 67-69, 73-77, 98-1 00, 1 02-1 05, 1 07-1 1 7, 1 1 9, 1 24-1 76 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Eng et al. in view of Vicard 
et al. 

With regard to claims 49, 50, 60, 61, 67, 68, 102-105, 108, 109, 119, 124-133, 
138, 139, 143-145, 147-149 and 154-159, Eng et al. discloses a method for removing 
constituent from a fluid stream by enhancing mass transfer from a dilute vapor towards 
the surface of a sorbent comprising providing a fluid stream having a dilute vapor 
injecting a sorbent (injector 104) in the fluid stream, the fluid stream having constituent, 
and applying a frequency modulated (see col. 9, lines 48-57) acoustic field (generators 
102) in the fluid stream to promote sorption of at least some of the constituent, providing 
a collection device comprising a filter (300) in communication with the fluid stream, the 
collection device being downstream relative to a point where the sorbent is injected into 
the fluid stream in Fig. 1 and col. 4, line 69 to col. 10, line 31. 

Eng et al. does not disclose the acoustic field having a frequency of sound 
determined to increase the acoustic stimulation or the acoustic field being modulated 
according to different frequency and amplitude modulation ranges. 

Vicard et al. teaches a similar method comprising an emission analyzer (control 
system 40) operable to receive information concerning the fluid stream, wherein a 
frequency of the sound field is selected based upon information received from the 
emissions analyzer concerning the fluid stream, and wherein the output of each 
acoustic generator has a varying frequency and amplitude such that the acoustic field is 
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modulated according to different frequency and amplitude modulation ranges in Figs. 1- 
5 and col. 4, line 17 to col. 6, line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the emission analyzer of Vicard et al. into the 
method of Eng et al. to allow the frequency and amplitude to be continually optimized in 
response to the operation of the apparatus, as suggested by Vicard et al. in col. 4, lines 
17-27 and col. 5, lines 50-64. 

With regard to claims 51, 53-56, 107, 117, 140-142 and 160-174 Eng et al. 
discloses the step of applying an acoustic field including providing an array of sound 
sources mounted along the duct to produce a plurality of acoustic fields in the fluid 
passageway of the duct, wherein the acoustic field has a frequency modulated periodic 
sinusoidal waveform, a frequency of 10 kHz, and a peak sound pressure referenced to 
20 microPascals of greater than 1 10 dB in col. 9, lines 48-57. 

With regard to claims 57, 63, 77, 146, 175 and 176, Eng et al. discloses the fluid 
stream being a combustion exhaust gas from a power plant, at least a portion of the 
constituent being vapor (sulfur gases) and fly ash in col. 1 , lines 24-29 and col. 7, lines 
4-53. 
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With regard to claims 60, 61 and 116, Eng et al. discloses at least a portion of the 
constituent being an oxide of sulfur and an oxide of nitrogen, wherein the sorbent is 
water in col. 1 , lines 24-29 and col. 5, lines 1-21 . 

Eng et al. does not disclose the sorbent being a limestone slurry. 

Vicard et al. discloses a similar apparatus using a limestone slurry (lime milk) as 
a sorbent in Figs. 1-5 and col. 5, lines 29-58. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the limestone of Vicard et al. into the water sorbent 
of Eng et al. to enhance the adsorption efficiency of sulfur oxides, as is well known in 
the art. 

With regard to claim 62, Eng et al. discloses providing a second collection device 
(reservoir 28) upstream of the sorbent injector in Fig. 1 and col. 5, lines 7-21 . 

With regard to claim 73, Eng et al. discloses providing a second acoustic 
generator (34) adapted to generate a frequency modulated acoustic field in the fluid 
passageway of the duct upstream of the sorbent injector to promote agglomeration of at 
least a portion of the constituent in the fluid stream in Fig. 1 and col. 5, lines 27-72. 

With regard to claims 69, 74 and 75, Eng et al. discloses the collection device 
being an electrostatic precipitator (306), wherein the method further comprises providing 
second collection device (the second grid 308) coupled downstream of a point of 
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application of the frequency modulated acoustic field, the collection device and second 
collection device being in communication with the fluid passageway to promote removal 
of the agglomerated constituent in Fig. 1 and col. 9, line 68 to col. 10, line 31 . 

With regard to claims 76, 137 and 150-153 Eng et al. discloses each of the 
acoustic generators being adapted to generate an acoustic field that is frequency and 
amplitude modulable unique relative to each of the other plurality of acoustic generators 
but does not disclose the acoustic being having an amplitude modulated waveform or 
each of the plurality of acoustic generators being adapted to generate an amplitude 
modulated acoustic field in the duct. 

Vicard et al. teaches a similar apparatus using a frequency and amplitude 
modulated acoustic field in Figs. 1-5 and col. 4, line 17 to col. 6, line 67. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the amplitude modulation of Vicard et al. into the 
apparatus and method of Eng et al. to allow the operation of the apparatus to be 
continually optimized, as suggested by Vicard et al. in col. 4, lines 17-27. 

With regard to claims 110-115, Eng et al. does not explicitly disclose the power 
plant being fired by the recited fuels. However, the fuels recited in claims 110-115 are 
well known in the art for firing power plants. Additionally, the constituent will include 
elemental and oxidized mercury when coal is used to fire the power plant. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the prior art fuels into the method of Eng et al. to 
allow the power plant to operate on the most economical or convenient fuel. 

With regard to claims 52 and 98-100, Eng et al. discloses the acoustic field 
having a frequency modulated sinusoidal periodic waveform, a frequency of 10kHz, and 
a peak sound pressure referenced to 20 microPascals of greater than 1 10 dB in col. 9, 
lines 54-57. Since the prior art range of peak sound pressure is seen as overlapping the 
claimed range, a prima facie case of obviousness exists which must be overcome 
through a showing of unexpected or unobvious results. 

With regard to claims 134-136, Eng et al. does not disclose the specific cross- 
sectional shape of the duct. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the duct as having one of the recited cross-sectional 
shapes to provide a duct having an optimum shape for installation in a specific area. 

9. Claims 12, 59 and 106 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Goforth et al. and Vicard and further in view of Wojtowicz et al. 

Goforth et al. does not disclose the sorbent being activated carbon. 

Wojtowicz et al. teaches a similar apparatus and method wherein activated 
carbon is used to remove mercury in col. 1 , lines 24-46. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the activated carbon of Wojtowicz et al. into the 
apparatus of Goforth et al. to provide an adsorbent that can be reactivated to minimize 
the amount of spent adsorbent that must be disposed of, as suggested by Wojtowicz et 
al. in col. 1, lines 42-46. 

10. Claims 27, 28, 70 and 71 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Goforth et al. and Vicard et al., and further in view of Chang et al. 

Goforth et al. discloses the collection device comprising a filter in col. 10, lines 1- 
12 but does not disclose using a baghouse or a cyclone separator. 

Chang et al. teaches a similar apparatus and method wherein sorbent particles 
are removed using a particulate collection device including a baghouse in Figs. 1 and 2 
and col. 5, lines 50-55. While Chang et al. does not explicitly recite using a cyclone 
separator, one of ordinary skill in the art would at once envisage the particulate 
collection device encompassing cyclone separators since they are well known in the art 
for removing particulates from gas streams. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the particulate collection device of Chang et al. into 
the apparatus and method of Goforth et al. to ensure that all sorbent particulates are 
removed from the fluid stream, as suggested by Chang et al. in col. 5, lines 50-55. 
Furthermore, while Goforth et al. teaches baghouses not being required in col. 10, lines 
20-27, the reference does not teach away from incorporating a baghouse into the 
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apparatus or method. Goforth et al. merely teaches that a conventional baghouse filter 
is not required to stagnate the sorbent particles due to the use of the acoustic field. One 
of ordinary skill in the art would have recognized that a baghouse could have still been 
incorporated downstream of the acoustic field to remove any particulate sorbent 
entrained in the fluid stream. 

11. Claims 89, 118, 120, 191 and 193 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Eng et al. and Vicard et al., and further in view of Chang et al. 

Eng et al. does not disclose the scrubber tower being a packed scrubber tower or 
including a fixed bed adsorber. 

Chang et al. teaches using a packed bed of activated carbon to remove vapor 
phase constituents in col. 1, lines 44-48. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the packed bed of Chang et al. into the scrubber 
tower of Eng et al. to enhance the adsorption of mercury and other vaporous 
constituents in the fluid stream, as suggested by Chang et al. in col. 1, lines 44-48. 

Allowable Subject Matter 



12. 



Claims 121-123 are allowed. 
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13. As previously indicated, claims 16, 79 and 181-183 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 



Conclusion 



14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Greene whose telephone number is (571) 
272-1 157. The examiner can normally be reached on Monday - Friday (9:00 AM to 5:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571) 272-1 166. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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